Final Exam Review 


e Final Exam Topics 


Recursion 
Big-O 
Sorting (slow and efficient sorting algorithms) 
Trees (linked-list & array-based) 

e Traversals 

e Binary Search Trees 

e Searching, Inserting, Deleting, etc. 
Tables, Hash Tables, Load, etc. 
Priority Queues, Heaps and HeapSort 
Graphs 

e Traverals 


Review Problem #1 


Given: 
hash_map<student,set<class> > studentClass 


There are S students and an average of C classes 
per student. 


What is the big-oh of printing all students 
alphabetically and for each student, listing each of 
their classes alphabetically? 


What is the big-oh of determining who’s taking 
CS32? 


What is the big-oh of determining if Joe Smith is 
taking CS32? 


Review Problem #2 


Given a randomly ordered array of N integers, what is 
the big-oh of the most efficient algorithm for 
determining if any single number in the array makes 
up more than 50% of the array? 


Given a binary search tree, what is the algorithm to 


print it out in reverse order? What is the big-oh of this 
algorithm? 


What is the big-oh of the algorithm if the tree is not 


bushy (e.g. if the values were inserted into the tree in 
alphabetical order) 


Review Problem #3 


lf you were to perform a pre-order traversal of this 

binary tree and insert each node, in the order it is 

processed, into a closed hash table of size 7, show 
the resulting hash table. 


Review Problem #4 


Show the resulting binary search tree after 
deleting node 10. 


Review Problem #5 


What is the big-oh of the following algorithm? 


void func(int arr[], int n) 


{ 


set<int> s; 


for (int i=O;i<n;i++) 
{ 
for (int j=0;j<i;j++) 


Ji); 
} s.push_back(arr[i] * arr[j]): 


What happens if you change the set to an STL 
lict? 


Review Problem #6 


Show how to h-sort the following array for an h value of 4, in 
ascending order. 


In each row below, show the resulting array after a single pass 
through the h-sort algorithm. You may not need to use all 5 
rows. 
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Review Problem #7 


Given the following unsorted array of integers, show it after it 
has been heapified using the efficient heap-sort algorithm that 
performs heapification in-place. 
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Review Problem #8 


e You need to sort an array of integers 
which is already almost entirely sorted. 
Should you use the /nsertion sort, the 
merge sort, or the heapsort? 


e You need to build a table to quickly look 
up student records by the students’ last 
names; the set of students will grow 
and shrink each year as new students 
are enrolled and others graduate. 
Should you use a sorted array, a closed 
hash table, or a binary search tree? 


